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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electron beam generator which is capable of 
obtaining a beam current without using a 
cathode power source for supplying current to 
a filament and improves the spatial uniformity 
of the beam current. 

SOLUTION: The electron beam generator is 
provided with a long-size cathode for 
irradiating a large area electron beam, an anode 
provided to face the cathode and a power 
source for acceleration for accelerating 
thermion to the direction toward the anode. It 
is constituted to arrange a field emission 
material for generating thermoelectron 



uniformly in the electron emission surface of the long-size cathode. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A cathode of long shape for performing electron beam irradiation of a large 
area. 

An anode provided so that it might counter with said cathode. 

A power supply for acceleration for accelerating a thermal electron in the direction 
which faces to said anode from said cathode. 

Field emission material for being the electron beam generator provided with the above, 
and generating a thermal electron was uniformly allocated in an electron emission 
Plane of said long shape cathode. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the new improvement for 
making unnecessary the improvement in the spatial uniformity of beam current, and 
the cathode power source for filament energization about an electron beam generator. 
[0002] 

[Description of the Prior Artj Drawing 6 is a sectional view showing the composition of 
the conventional electron beam generator roughly. Drawing 7 is a lineblock diagram 
showing roughly the composition of the electron beam generator by other 
conventional gestalten. The cathode 2 with which the conventional electron beam 
generator 1 emits a thermal electron in drawing 6 , It comprises the vacuum housing 5 
by which evacuation is carried out with the evacuation device which it is set as the 
anode 4 in which electropositive potential is relatively impressed to the cathode 2 in 
order to pull out the electron beam 3 from the cathode 2, and earth potentials, and an 
inside does not illustrate. 

[0003]As shown in drawing 6 , said cathode 2 is arranged inside the vacuum housing 5. 
The cathode power source 7 is connected to the cathode 2 via the insulator 6 by 
which penetration arrangement was carried out at the wall 5A of the vacuum housing 
5, and the power supply 8 for acceleration is connected between the cathode 2 and 
the anode 4 via said insulator 6. 

The anode 4 is made [ vacuum housing / 5 ] with earth potentials. 
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[0004]If it is in the electron beam generator 1 of such composition, a thermal electron 
is emitted from the cathode 2 by carrying out energizing heating of the cathode 2 by 
the cathode power source 7. And according to the power supply 8 for acceleration 
connected between the cathode 2 and the anode 4 like previous statement, since an 
electric potential gradient arises among these two electrodes 2 and 4, a thermal 
electron electrified in negative pulls out and it becomes the electron beam 3 in the 
vacuum atmosphere in the vacuum housing 5 in response to power. 
[0005]Thus, the electron beam 3 generated in a vacuum atmosphere is taken out in 
the atmosphere through the beam extraction window which is not illustrated, and it is 
irradiated with it by the irradiation object in the atmosphere which is not illustrated in 
order to perform hardening of the material by sterilization, sterilization, or electron 
beam exposure, etc. In the former, tungsten, 6 HoweHzed lantern material, a barium 
impregnating material, etc. are used as construction material of the cathode 2 which is 
an electron emission source. 

[0006]When an irradiation object is larger than the irradiation surface product of the 
electron beam 3 to the irradiation object concerned, it is effective to enforce the 
following methods for electron beam irradiation. As shown in drawing 7 , it makes long 
shape the cathode 2 which is an electron emission part of the electron beam 
generator 1 A, and is parallel to the electron emission plane of the cathode 2, And it is 
the method of irradiating with the electron beam 3, making the irradiation object 9 
scan in the direction (direction which pierces through space in drawing 7 ) which 
intersects perpendicularly with the longitudinal direction (longitudinal direction in 
drawing 7 ) of the cathode 2 of long shape. Under the present circumstances, it is 
necessary to carry out the longitudinal direction length of the cathode 2 of long shape 
to the length of the irradiation object 9 in the direction, and more than equivalent. 
[00Q7] drawing 8 and drawing 9 are the lineblock diagrams showing roughly the cathode 
of long shape which is looked like [ the conventional electron beam ****** ] and can 
be set. In drawing 8 and drawing 9 , two or more filaments 2a are arranged at equal 
intervals, each of that end is pressed down with filament holder 2b, and interposing 
and fixing is carried out using the ingredient 2c so that the filament 2a may be 
connected in series. Each filament holder 2b is attached to the adapter plate 2e via 
the electric insulating plate 2d. The cathode 2 of the long shape which consists of this 
filament 2a, filament holder 2b, the presser— foot implement 2c, the electric insulating 
plate 2d, and the attachment version 2e is arranged so that the field containing each 
filament 2a may counter the anode 4. 

[0008]A thermal electron is made to emit from the filament 2a in such a conventional 
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electron beam generator 1 A by carrying out energizing heating of the filament 2a of 
the cathode 2 of long shape by the cathode power source 7. With the voltage 
impressed between the cathode 2 of long shape, and the anode 4, this thermal 
electron is accelerated in the direction of the anode 4. The electron beam 3 
accelerated with said voltage is taken out in the atmosphere through the beam 
extraction window 10 (refer to drawing 7 ) set as the anode 4 and same electric 
potential, and it is irradiated with it by the irradiation object 9. 

[0009] However, in the cathode 2 of the long shape which consists of composition 
shown in drawing 8 and drawing 9 , the beam current of the electron beam 3 irradiated 
by the irradiation object 9 as shown in drawing 2 becomes uneven in the longitudinal 
direction (longitudinal direction in drawing 7 , drawing 8 , and drawing 9 ) in the cathode 2 
of long shape. This is for decreasing at the place where the filament is not stretched 
by irradiation beam current becoming large in directly under [ of the filament 2a ]. 
[0010] 

[Problem(s) to be Solved by the Invention]Since the conventional device was 
constituted as mentioned above, the following technical problems existed. That is, 
when the spatial homogeneity of irradiation beam current was required from the 
irradiation object 9, there was no correspondence ****** at the conventional 
electron beam generator 1A. Since the cathode 2 of the shape of the straight side for 
performing electron irradiation of a large area consisted of two or more filaments 2a 
arranged at equal intervals as shown in drawing 8 , it was difficult for it to acquire the 
spatial uniformity of the beam current of the electron beam 3 irradiated by the 
irradiation object 9 as shown in drawing 1 0 . For this reason, the technical problem that 
the conventional electron beam generator could not respond to the use of electron 
beam irradiation for which uniform irradiation beam current is spatially needed to an 
irradiation object occurred. 

[0011]As shown in drawing 11 , stretch the filament 2a aslant, or, Or by stretching in 
the direction (longitudinal direction in drawing 7 , drawing 8 , and drawing 9 ) which 
intersects perpendicularly to a cathode longitudinal direction although not illustrated, 
The measure of losing the place where the filament 2a is not stretched to the running 
direction (direction which penetrates space in drawing 7 , drawing 8 , and drawing 9 ) of 
the irradiation object 9 was also performed. 

[0012]When such a measure was performed, in the viewpoint of the spatial 
homogeneity of irradiation beam current, the improvement was found as compared 
with the electron beam generator shown in drawing 6 t hru/or drawing 2 , but. Since the 
cathode 2 of the shape of the conventional straight side was a thermoelectronic 
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emission method by filament heating, its cathode power source 7 for the energizing 
heating of the filament 2a is still indispensable to the electron emission from the 
cathode 2 of long shape, and it had become a factor from which this raises apparatus 
cost. 

[0013]This invention was made in order to solve the above technical problems, and an 
object of this invention is to provide the electron beam generator which makes 
unnecessary especially the improvement in the spatial uniformity of beam current, and 
the cathode power source for filament energization. 
[0014] 

[Means for Solving the Problem]A cathode of long shape for an electron beam 
generator of this invention to perform electron beam irradiation of a large area, In an 
electron beam generator provided with a power supply for acceleration for 
accelerating a thermal electron in the direction which faces to said anode from an 
anode provided so that it might counter with said cathode, and said cathode, It is the 
composition which allocated uniformly field emission material for generating a thermal 
electron in an electron emission plane of said long shape cathode. 
[0015] 

[Embodiment of the Invention] Hereafter, the suitable embodiment of the electron 
beam generator by this invention is described in detail with a drawing. Identical codes 
are given to a portion conventionally the same as that of a device, or equivalent, and 
the explanation is omitted. 

[0016]Embodiment 1. drawing 1 is a lineblock diagram showing roughly the, electron 
beam generator concerning the embodiment of the invention 1. Drawing 2 is AA view 
figure of the electron beam generator concerning the embodiment of the invention 1, 
and a sectional view showing the BB section. The electron beam generator 1 1 
concerning the embodiment of the invention 1 comprises the long shape cathode 12, 
the anode 4, the beam extraction window 10, and the power supply 8 for acceleration. 
[0017]As shown in drawing 2 , the long shape cathode 12, It comprises the carbon 
nanotube 12f, the substrate 12g, and 12h of substrate holders, and said carbon 
nanotube 12f is arranged so that the longitudinal direction may become vertical to the 
surface which is the substrate 12g (the carbon nanotube 12f stands straight like). 
[0018]In such an electron beam generator 11, if voltage is impressed between the 
anode 4 and the long shape cathode 12 according to the power supply 8 for 
acceleration, a high electric field will concentrate at the tip of the carbon nanotube 
12f, and an electron will be pulled out from the tip which is the carbon nanotube 12f. 
The pulled-out electron is accelerated in the direction of the anode 4 with the voltage 
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impressed between the long shape cathode 12 and the anode 4 by the power supply 8 
for acceleration. 

[0019]The accelerated electron serves as the electron beam 3, passes along the 
beam extraction window 10 set as the anode 4 and same electric potential, and it is 
irradiated with it by the irradiation object 9. Since the carbon nanotube 12f which is 
electron emission material is arranged uniformly at the electron emission portion of 
the long shape cathode 1 2, it can irradiate the irradiation object 9 with the electron 
beam 3 which has uniform beam current spatially. 

[0020]As shown in drawing 2 , according to the electron beam generator 1 1 concerning 
the embodiment of the invention 1 , uniform electron beam current can be spatially 
acquired by arranging field emission material (for example, carbon nanotube) all over 
the electron emission plane of the straight side-like cathode 12. Since said straight 
side-like cathode 12 is a field emission method, the cathode power source 7 for 
filament heating which was required for the electronic generator of an old 
thermoelectronic emission method is unnecessary for it, and it can lower apparatus 
cost. 

[0021]Embodiment 2. drawing 3 is a lineblock diagram showing roughly the electron 
beam generator concerning the embodiment of the invention 2. The electron beam 
generator 21 concerning the embodiment of the invention 2 comprises the long shape 
cathode 1 2, the grid 13, the anode 4, the beam extraction window 10, the power supply 
8 for acceleration, and the power supply 13A for grids. The long shape cathode 12 is 
constituted like the case of Embodiment 1 . 

[0022]In the electron beam generator concerning such an embodiment of the 
invention 2, if voltage is applied between the grid 1 3 and the long shape cathode 1 2 
according to the power supply 13A for grids, a high electric field will concentrate at 
the tip of the carbon nanotube 12f, and an electron will be pulled out from the tip 
which is the carbon nanotube 1 2f. 

[0023]The pulled-out electron is accelerated in the direction of the anode 4 with the 
voltage impressed between the long shape cathode 1 2 and the anode 4 by the power 
supply 8 for acceleration. The accelerated electron serves as the electron beam 3, 
passes along the beam extraction window 10 set as an anode and same electric 
potential, and it is irradiated with it by the irradiation object 9. 

[0024]Thus, in the electron beam generator 21 concerning the embodiment of the 
invention. 2. By installing the grid 13, can acquire uniform electron beam current 
spatially, and. Since it is not necessary to use the cathode power source for filament 
heating, the beam current of the electron beam 3 is controllable by it not only being 
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able to lowering apparatus cost, but adjusting further the field intensity produced at 
the tip of the carbon nanotube 12f. 

[0025]Embodiment 3. drawing 4 is a lineblock diagram showing roughly the electron 
beam generator concerning the embodiment of the invention 3. The electron beam 
generator 31 concerning the embodiment of the invention 3 comprises the long shape 
cathode 12, the grid 13, the anode 4, the beam extraction window 10, the power supply 
8 for acceleration, and the power supply 13A for grids. The long shape cathode 12 is 
constituted by installing two or more substrates 12g in 12 h of substrate holders, and 
it is arranged at each of the substrate 1 2g so that the carbon nanotube 1 2f may 
become vertical to the substrate 12g in the longitudinal direction. When it is difficult 
for one substrate which has an area comparable as the straight side-like cathode 12 
to arrange a carbon nanotube, the long shape cathode 12 can be constituted by 
putting two*or more substrates in order in this way. 

[0026]In the, electron beam generator 31 of such composition, if voltage is impressed 
between the grid 13 and the long shape cathode 12 according to the power supply 13A 
for grids, a high electric field will concentrate at the tip of the carbon nanotube 12f, 
and an electron will be pulled out from the tip which is the carbon nanotube 12f. 
[0027]The pulled-out electron is accelerated in the direction of the anode 4 with the 
voltage impressed between the long shape cathode 1 2 and the anode 4 by the power 
supply 8 for acceleration. The accelerated electron serves as the electron beam 3, 
passes along the beam extraction window 10 set as an anode and same electric 
potential, and it is irradiated with it by the irradiation object 9. 

[0028]As mentioned above, when it is difficult for one substrate which has an area 
comparable as the straight side-like cathode 12 to arrange a carbon nanotube 
according to the electron beam generator 31 concerning the embodiment of the 
invention 3, the long shape cathode 12 can be constituted by putting two or more 
substrates in order. 

[0029]As a result, can acquire uniform electron beam current spatially, and. Since it is 
not necessary to use the cathode power source for filament heating, the beam current 
of the electron beam 3 is controllable by it not only being able to lowering apparatus 
cost, but adjusting further the field intensity produced at the tip of the carbon 
nanotube 12f. 

[0030]Embodiment 4. drawing 5 is a lineblock diagram showing roughly the electron 
beam generator concerning the embodiment of the invention 4. The electron beam 
generator 41 concerning this Embodiment 4 comprises the long shape cathode 12, the 
grid 13a, the grid 13b, the anode 4, the beam extraction window 10, the power supply 8 
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for acceleration, power supply 13Aa for grids, and power supply 13Ab for grids. 
[0031]Said long shape cathode 12 is constituted by installing the substrate 12i and 
the substrate 12j in 12 h of substrate holders, and it is arranged at each of the 
substrate 12i and the substrate 12j so that the carbon nanotube 12f may become 
vertical to the substrate 12i and the substrate 12j in the longitudinal direction. When it 
is difficult for one substrate which has an area comparable as the straight side-like 
cathode 12 to arrange a carbon nanotube, the long shape cathode 12 is constituted by 
putting two or more substrates in order in this way. 

[0032]In the electron beam generator 41 of such composition, if potential is applied 
between the grid 1 3a and the grid 1 3b, and the long shape cathode 1 2 by power supply 
13Aa for grids, and power supply 13Ab for grids, a high electric field will concentrate at 
the tip of the carbon nanotube 12f, and an electron will be pulled out. 
[0033]The pulled-out electron is accelerated in the direction of the anode 4 with the 
voltage impressed between the long shape cathode 12 and the anode 4 by the power 
supply 8 for acceleration. The accelerated electron serves as the electron beam 3, 
passes along the beam extraction window 10 set as an anode and same electric 
potential, and it is irradiated with it by the irradiation object 9. 

[0034]As mentioned above, when it is difficult for one substrate which has an area 
comparable as the straight side-like cathode 12 to arrange a carbon nanotube 
according to the electron beam generator 41 concerning the embodiment of the 
invention 4, the long shape cathode 1 2 can be constituted by putting two or more 
substrates in order. As a result, can acquire uniform electron beam current spatially, 
and. Since it is not necessary to use the cathode power source for filament heating, 
the beam current of the electron beam 3 is controllable by it not only being able to 
lowering apparatus cost, but adjusting further the field intensity produced at the tip of 
the carbon nanotube 12f. 

[0035]In the electron beam generator 41 concerning the embodiment of the invention 
4. By the difference in the electron emission characteristic of the substrate 12i and 
the substrate 12j with which the carbon nanotube 12f has been arranged. When the 
current amounts of the electron emitted differ, it can irradiate with the electron beam 
3 which has uniform current spatially to the irradiation object 9 by setting up 
separately the voltage impressed to the grid which counters each substrate. Although 
the substrate was divided into two sheets in drawing 5 , it may divide into the plurality 
of three or more sheets, and a grid and the power supply for grids may be installed for 
every substrate. 

[0036]In the electron beam generators 1 1 thru/or 41 concerning the embodiments of 
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the invention 1 thru/or 4 described above, although explained taking the case of the 
carbon nanotube 12f as a field emission material, The spatial uniformity of beam 
current can be raised, and as long as it is the composition which does not need the 
cathode power source for filament energization, other field emission materials may be 
used. 
[0037] 

[Effect of the Invention]The cathode of long shape for the electron beam generator of 
this invention to perform electron beam irradiation of a large area, In the electron 
beam generator provided with the power supply for acceleration for accelerating a 
thermal electron in the direction which faces to said anode from the anode provided 
so that it might counter with said cathode, and said cathode, Since the field emission 
material for generating a thermal electron was uniformly allocated in the electron 
emission plane of said long shape cathode, even if it does not use the cathode power 
source for -filament energization, beam current can be acquired, and it can do 
[ providing **************** of beam current which carried out spatial uniformity 
improvement, or ]. 

DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 10] 
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4 

(c^lSp$nfc«/E(Cj;oTT/- K 4 KJPigj* ft 

So 

[0 0 1 9] mmzinitn,*\*m*i&3 tfct), 7;- 
K4 iraafittciaft^ttfcK'— AUiaiSi o*»o-c, 

tyfa-/i 2 f f*, ft^*y-Ki 2(Dm^aj 

Alffi?ri#otfi 3 «r«[flS«t« 9 fcRfUW-fS - i: 
10 [0 0 2 0] EI2{C^i-«t5fC, 2p:^(73j|ifi(D 

^mic#5«^i|iM8dfeJggi liciJxHf, ft**W;y 

-ki 2 os^j&as^stcmiMfcatm (w 

tfi^-y^— 7*) *Eft5: ttciU, snifii)^ 
-ftflrHftf— AS«4#5r ta«-c#5>. Wis 
*ftt*y-Ki2tt, BfMfca^st-cfcSfc*, r*t 

[0021] mm<omm 2. m 3 «, *»w«3*J6«)» 
20 «b 2 id^sm^^^esrum&wtc^-f *^ei-c*) 

14, ftK^c^y— Ki 2, i/y y Ki 3, ry — K4, 

f-AStttlS&l 0, JPJSffl®ai8Xt)5yy y KfflSJSU 

1 (o t m *g k «^ £ n 5 „ 

[0022] z.<o£oti;*mm<omM(DmWt2izmz>'m 

tta&&m.\£tS^X . KffllMl 3 Aid J; <9 if 

V y K 1 3 ift^tt* y— K 1 2 (DW^SJE^r^tS 
t, 1 2 f ©5te*Hfc:il5«J!W** 

30 L, ^^y^-a.— y 1 2 f <D5fe«^fe®-f-^§|# 

[0023] 6i#tu^nfcm^fi, mmmmm8izi. <o 
SRtt*y- K 1 2 try- K4«3P»cfinJwstbfc«ffi 
fctoxr /— K4 tfxtrfticiJpjfi^ns. *piS$tt/cfl; 
^•««^ 3 i: <o , ry-Kt isimffifciaft $ tilt t- 

[0 0 2 4] Z<D£.?\£%L&m<»miM<OB1&2\Z&Zm 
?&&±%im. 2 1 T-li, ^ y y K 1 3 $r|3:g-t-5 cil: 

40 y-c^y vhJp^^y-Kmjtssrfflvs 

b-T, s blc, ^-^yt/f^-yi 2 f'wjfcaUK:* 

[0025] **g(7)^3. ei 4 *&m<r>nte<nB 

ffi3lc«S«^«^eSr«ESSB<Uc^-r«fig0-T?fc 
S„ *%^c7)Higro^3»C#,Sffi^^$IS3 1 

(4, ftx^*y-Ki 2, ^y 3/ K 1 3, ry— K4, 
f-Affimsii 0, ApiSfflmaisst/^y y Kitii 

50 3 A^ib*fig$tt-5. ft^^y- Kl 214, 



5 

^1 2 h 1 2 g^Sgi-SitlcioT* 

fa^l 2 f JtcS^iSjtf^K i 2 gtcSiUlc: 

ftsipMSBB^frvc^s. ft3M*#y- k i 2 tmm 
a o mm £ 5 - tScco S«|c # - # / f- =. - 7 & 

rims. 

[0026] #fl?j£tf>®-*ilM§£^B 3 l una 

VT, s/ KflJWWl 3 Aid J; 19 s/ Kl 3 k&R. 
tt*y-Ki 2«J|«Ho:«£ES:B)Jn-i-6 4:, 
^a-71 2 f ofttHtcnttJlWAif) u 
5^-7 1 2 f w5fe«S*>f>®-7-;S^|f 

10027] 9i#tti$ixfci*^ii N mmmmms^i. u 

ftR## V— Kl 2 fc7V — K4 05lB]fCfniP$tLfcmJI 
[0 0 2 8] J£*±, *«93<B%ffi0^tB3£ffiStt-?-l|t 

3B43g«3 iiij:*btf, *^R*y- ki 2 tmm&n 
m m z^-r s —&<nmmz. t> — # yt- ; ?■ -7 &iafi 

<fc t) *>R^* y- K 1 2 Sr«fifei-<5 i t #T 
[0 0 2 9] r.<Oig* s ^Pfl^^*&-^C«^t'-Af| 

1 2 f o^tr^C-Sm^^SSrSBS-t-Srilctij, 

[0 0 3 0] HJfeW^4. 0 5fA, 2WBI3Htf>3&!iS<£>7I5 
tt4 fc«5«-T-***iS*ft«B»«jfc*-t1«*BI-C*> 
5. r<D*JS<75^lii4^5®^i6l38^SSS4 m, ft 
-Rtt* y-Kl2, y Kl 3 a , Kl3b, 

7y-K4« f-A]Rffl|!i o, Anjifflmi^8 x ^y? 

KJflWK 1 3 A a RXf7 V y Kffl«® 13AbiJ> &*tJ& 

[0 0 3 1] HtJfEft/^R* V-K12 g«*/W7 1 

2 h (C£$S 12M«12j Sr^B-TS i t K <fc 0 
j&£*vc*3«? > Sfii2i, Ifii2j w^ti^tucfi 
#_zK>^/^_7i 2 f jjs, -t©ft^i5ia<*K 1 

2 i fi.t>:»«l 2 j \Z.mm\Z-tS.Z> £ 5KIBfi£*l<T^ 

ft#i*# y- k 1 2 t^ss<os«?:^r-f-5-^ro 
««^*-#>-^-y ^^.-ysriEB-t-s r £ ^HK-Cfc 

MR.®:* y- K 1 2 Sr«^i-5 0 

[0032] 0 t£miS.<F>n,f-%kft*MiW.4 1 

^T, 7V y h'mWMl 3AaRXfiinj y h'mm,mi 3 
A b J; V ? V ? K 1 3 a Rt/i/ !)yKl3b4 ftR# 
*y- Ki 2<oF^{c«fi:$r*M-t6t, a—^-i-jf-^ 
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6 

-7*1 2 f U «*-j4«3l*m£H 

5. 

[0 0 3 3] ?ltm$nfc*^-«, i)PiSffi®Jl8^J;l3 
Kl 2 t7 y— K4 0Ffl»CEP*n^ttfcflJEE 
i;ioT7/- K4ro^|6]{cApii$ti,5. *Pj£$ttfcm 
3t^t) N r y - k t mnmmfe $ ^fc f 

[0 0 3 4] J£l±, «flro»»l4II«5tfl 
%^StB4 1 KJ:*ttf. *¥*#y-Ki2tiai8S© 

'<5ct(c:<t'9ft^^*y- Kl 2^Mts:i:^f 

tso^-^^-r, ^bjc, *— 7Kv^y^^-y 1 2 f 
[0035] *&mconn<vftm4 i^sif^ts 

20 B4 1t l f;J\ TKv-^-y 9 s - 3. — 71 2 f tfSI3fi£;Jxfc 
S«l 2 i .ir£«l 2 j ««-^J&m#ttro*v>KJ;9, 

: etuo&m^ttft-rz>?'y ■» KtEPSD-rswESrsufi^ 

tic it), tt«*t4fc9U:*tUfflni]Wfc*&-<c 

[0 0 3 6] /<C*3, SkJbTMLm Ufc*»W«5SIJ6«>»IB 
30 1 /iV^U4lw#Sm^^^fil 1 /«CV^L4 1 

t(4, «HL*kffl*tW-i: Lt*- 7i 2 f 

- Kmas*s^si^«^;-cfcn«, idi<o«#&ttitt-i|sf^ffl 

[0 0 3 7] 

[*«©«*] *lg^W«^^^fif4, 7C®«»m 
Kt*f(S]-r€xt 5{C^»tibtlfcTy- Kt, wi2*y- 

y- KroS^fflEfc-iSIKlBBKLfcO-C, 7 -f 7 ^ V 
hii«ffl*y- KmjKSrffll^«C< tt tr— AmasE&#5 

[EEOffim^IA^] 

[01] *^W«>*Jfew^lii Hc^5a^i»«±^B4' 

so i@2] *&m<onm<oMi& 1 ic«5tf^4gt» 
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AA^iir, tOBB»rBSr*tlrSH'P«)5. 

i®3] *&w<nnn<nMm2\z&z>m.*m%$imw : k 

[H7l {^afeo«ttfcJ:S«?4Mft£KB0>fltjA«: io 
[0 9] tt*«>«-7-*»*afilJ:fc*Jlt5*^«>*y- 

[sio] 9&tnn*mm&mm<oitm&0>* v- kk: 

[011] ?S*«Jfi^tt*y-Kt::*5»t5 7-f 
coiEM^ig MSUbttLEil) «:«»W^^-t-«BBlT?*> 20 

-So 

i m=mm±mm 

1A «^j«3B*4glt * 



* 2 a y — k 



HP*.*. 
HMttb 



2 a 
2 b 
2 c 
2 d 
2 e 
3 
4 
5 
6 
7 
8 
9 

1 0 

1 1 m^m^±mm 

12 ft*«*y-K 

i 2 f #— #>"*-/^;x— ^ 

12g, 1 2 i , 1 2 j 

1 2 h 

13, 13a. 13b ;/ y y K 

13 A N 13Aa, 13Ab V V y KffiU 

2 1 B^-i^^fi 

3 1 

4 1 



12*3*- K 



[El] 

11 m^»»^fi 



12f *-tfv 




4 F 



iiiiiiiiiiiiiiiiiiiiiiiiniiiiii 



. 8 Jm&^ffcas 



lor-^i&aifc //// 



[19] 
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IB 2 I 




12 #y— K 



[13] 
21 ra^ews^s 



13 y k 



4X>>-K 



10 



[84] 



12g£ft 



31 «f««S4Ka 



mt 



ffrt 



mt 



iiilniilnMlMirFnffh 



l3VyyKffl«ai 
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[051 



12 



121 



41 m^»«&»© 

j 12 
12J 




12 



134,1 iiiiiiiiiiiiiiiiniiiiiiiiiiinnM ^ 



4r/-K 



jar 



13 b 



777T 



10 if-j^ma 



J 9fcffc*ttfc 



[06] 



- 1 «*«3B4=3£g 




I 



3t^ 
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2A* 



F 1 

10 ir-Aj&dJJS; 



© c 



IH7I 



Tj 



_J^- S^q^ffifSKR 



3 — 9#i«un«& 



[0 10] 

* y- pnwn 



^vh L ^-J Li- 1 1 w ^ LvH »-£J~ 
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2d 
2b 
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(72)^^# F*-A(#%) 4G075 AA30 AA37 AA42 CA39 DA02 
^^mzSftmM^tt^^fffrfflTa 6#22-*§- EC21 FA02 FB03 FC11 

HgfilHtt^#*±/£ftW3S/5frt 5C030 BB03 BB17 



